Role of the tachykinin NK(1) receptor in mediating contraction to 5-hydroxytryptamine and antigen in the mouse trachea.
Neuroimmune interactions are important in airway diseases such as asthma. We evaluated the role of the tachykinin NK(1) receptor in the contractile response of isolated trachea from tachykinin NK(1) receptor wild type (WT) and knockout (KO) mice, to the antigen ovalbumin and the contractile agonist serotonin (5-hydroxytryptamine). One percent ovalbumin induced contractions of tracheas obtained from ovalbumin-immunized and exposed mice. The tracheas from WT animals showed larger contractions compared to the KO mice. Tracheas from sensitized and ovalbumin-exposed animals released 5-hydroxytyptamine upon addition of ovalbumin. No higher levels of 5-hydroxytryptamine were released from tracheas of WT animals. Tracheas of non-sensitized animals did not release 5-hydroxytryptamine upon ovalbumin challenge. Responses to ovalbumin were abrogated by methysergide, a broad 5-hydroxytryptamine receptor antagonist. Exogenous 5-hydroxytryptamine contracted tracheas but WT tracheas responded significantly more. Atropine and tetrodotoxin (TTX) reduced 5-hydroxytryptamine-induced contractions of the WT tracheas, while they did not affect 5-hydroxytryptamine-induced contractions of KO tracheas. 5-Hydroxytryptamine-induced contractions from atropine- or TTX-treated WT tracheas did not differ significantly from the contractions of the KO tracheas. Single tachykinin NK(1) receptor antagonists SR140,333 and RP67,580 had no effect on 5-hydroxytryptamine-induced contractions. In conclusion, the 5-hydroxytryptamine-induced tracheal contraction includes a cholinergic mechanism that requires the presence of the tachykinin NK(1) receptor.